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(57) ABSTRACT

A condensate drain pan including an inner front wall, an
inner back wall and opposed inner side walls defining an
iner perimeter, at least two outer front walls, an outer back
wall and opposed outer side walls defining an outer perim-
cter. The condensate drain pan further includes at least one
drain pan panel extending between the inner perimeter and
the outer perimeter, and at least one drain opening disposed
in the outer front wall.

35 Claims, 7 Drawing Sheets
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FIG. 3 V
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FIG. 5
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1
MULTI-POISE CONDENSATE DRAIN PAN

CROSS REFERENCE TO RELATED
APPLICATIONS

The present application 1s related to, and claims the
priority benefit of, U.S. Provisional Patent Application Ser.
No. 61/911,916 filed Dec. 4, 2013, the contents of which are

hereby incorporated in their entirety into the present disclo-
sure.

TECHNICAL FIELD OF THE DISCLOSED
EMBODIMENTS

The presently disclosed embodiments generally relate to
appliances for heating and cooling air, and more particularly,

to a multi-poise condensate drain pan.

BACKGROUND OF THE DISCLOSED
EMBODIMENTS

In a conventional refrigerant cycle, a compressor com-
presses a refrigerant and delivers the compressed refrigerant
to a downstream condenser. From the condenser, the refrig-
erant passes through an expansion device, and subsequently,
to an evaporator. The refrigerant from the evaporator 1s
returned to the compressor. In a split system heating and/or
cooling system, the condenser may be known as an outdoor
heat exchanger and the evaporator as an indoor heat
exchanger, when the system operates 1n a cooling mode. In
a heating mode, their functions are reversed.

In the split system, the evaporator may be part of a fan coil
assembly. A typical fan coil assembly includes an evaporator
coil (e.g., a coil shaped like a “V”, which 1s referred to as an
“V-co1l”) and a condensate drain pan disposed within a
casing. A V-coll may be referred to as a “multi-poise” coil
because 1t may be oriented either horizontally or vertically
in the casing of the fan coil assembly.

During a cooling mode operation, a blower circulates air
through the casing of the fan coil assembly, where the air
cools as it passes over the evaporator coil. The blower then
circulates the air to a space to be cooled.

Typically, a refrigerant 1s enclosed 1n piping that 1s used
to form the evaporator coil. I the temperature of the
evaporator coil surface 1s lower than the dew point of air
passing over it, the evaporator coil removes moisture from
the air. Specifically, as air passes over the evaporator coil,
water vapor condenses on the evaporator coil. The conden-
sate drain pan of the evaporator assembly collects the
condensed water as 1t drips ofl of the evaporator coil. The
collected condensation then typically drains out of the
condensate drain pan through at least one of two drain holes
in the condensate drain pan. In some instances, when the
refrigerant circulates through the evaporator coil, the cold
temperature from the coil transfers to the casing of the fan
coil assembly; thus, lowering the temperature. As the air
surrounding the fan coil assembly 1s warmer than the casing,
condensation may form on the casing. This may be unde-
sirable for a homeowner as water forms in the area sur-
rounding the fan coil assembly. There 1s, therefore, a need to
for a device to reduce the likelithood of condensate forming
on the casing of a fan coil assembly.

SUMMARY OF THE DISCLOSED
EMBODIMENTS

In one aspect, a condensate drain pan 1s provided. The
condensate drain pan includes an inner front wall, an 1nner
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2

back wall, and opposing inner side walls defining an inner
perimeter. In one embodiment, the condensate drain pan

further includes at least two outer front walls, an outer back
wall, and opposing outer side walls defining an outer perim-
cter. In at least one embodiment, each opposing outer side
wall includes a channel portion extending from the channel
portion. In one embodiment, the condensate drain pan
further includes at least one drain pan panel, including a
panel interior side and a panel exterior side, extending
between the inner perimeter and the outer perimeter to form
at least one condensate channel. In at least one embodiment,
a front drain pan panel may extend between the mner front
wall and the outer front wall to form a front condensate
channel. In at least one embodiment, a back drain pan panel
may extend between the mner back wall and the outer back
wall to form a back condensate channel. In at least one
embodiment, a {first side dramn pan panel may extend
between one of the opposing inner side walls and one of the
opposing outer side walls to form a first side condensate
channel. In at least one embodiment a second side drain pan
panel may extend between the other opposing inner side
wall and the other opposing outer side wall to form a second
side condensate channel. In at least one embodiment, the at
least one drain panel extends from a portion of the channel
portion to form a lip. In at least one embodiment, at least one
tab may extend the lip to the first side drain panel exterior
side.

In one embodiment, at least one of the at least two outer
front walls 1includes at least one coil conduit aperture dis-
posed therein. In one embodiment, the condensate drain pan
further includes at least one drain opening disposed in the
outer front wall. In one embodiment, the at least one drain
opening includes at least one drain aperture substantially
aligned with the first side condensate channel. In one
embodiment, the at least one drain opening includes at least
one drain aperture substantially aligned with the second side
condensate channel. In one embodiment, the at least one
drain opening includes at least one drain aperture substan-
tially aligned with the front condensate channel.

In one aspect, a fan coil assembly 1s provided. In one
embodiment, the fan coil assembly includes a coil disposed
within a casing. In one embodiment, the coil includes at least
one coil slab and at least one coil conduit disposed within
and protruding from the at least one coil slab. In one
embodiment, the fan coil assembly further includes the
condensate drain pan positioned to receive at least a portion
of condensate from the coil. In one embodiment, the fan coil
assembly further includes a fan disposed within the casing.
In one embodiment, the fan coil assembly further includes
an auxiliary heating assembly operably coupled to the
casing.

In one aspect, a heating, ventilation, and air-conditioning,
(HVAC) system 1s provided. In one embodiment, the HVAC
system 1ncludes a fan coil assembly operably coupled to a
heat pump, wherein the fan coil assembly includes a con-
densate drain pan positioned to receive at least a portion of
condensate from a coil

BRIEF DESCRIPTION OF THE DRAWINGS

The embodiments and other features, advantages and
disclosures contained herein, and the manner of attaining
them, will become apparent and the present disclosure will
be better understood by reference to the following descrip-
tion of various exemplary embodiments of the present
disclosure taken in conjunction with the accompanying
drawings, wherein:
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FIG. 1 1s a top, front perspective view ol a multi-poise
condensate drain pan according to at least one embodiment
of the present disclosure;

FIG. 2 1s a top, rear perspective view ol a multi-poise
condensate drain pan according to at least one embodiment
of the present disclosure;

FIG. 3 15 a cross-sectional view of a coil positioned within
a multi-poise condensate drain pan according to at least one
embodiment of the present disclosure;

FIG. 4 1s a bottom perspective view of a multi-poise
condensate drain pan according to at least one embodiment
ol the present disclosure;

FIG. 5 1s a front view of a coil positioned within a
multi-poise condensate drain according to at least one
embodiment of the present disclosure;

FIG. 6 1s a front view of a fan coil assembly according to
at least one embodiment of the present disclosure;

FIG. 7 1s a schematic component diagram of an HVAC
system according to at least one embodiment of the present
disclosure.

DETAILED DESCRIPTION OF TH.
DISCLOSED EMBODIMENTS

L1

For the purposes of promoting an understanding of the
principles of the present disclosure, reference will now be
made to the embodiments 1llustrated in the drawings, and
specific language will be used to describe the same. It will
nevertheless be understood that no limitation of the scope of
this disclosure 1s thereby intended.

FIGS. 1 and 2 illustrate a condensate drain pan, generally
referenced at 10. The condensate drain pan 10 includes an
inner front wall 12, an inner back wall 14, and opposing
inner side walls 16 and 18 defining an inner perimeter. The
condensate drain pan 10 further includes at least two outer
front walls 20A-B, an outer back wall 22, and opposing
outer side walls 24 and 26 defining an outer perimeter. The
at least two outer front walls 20A-B may be configured to
provide insulation to a fan coil assembly casing, later
described herein, to reduce the likelihood of condensation
forming thereon. In at least one embodiment, each opposing
outer side wall 24 and 26 includes a respective channel
portion 28A-B, configured to engage a mounting rail (not
shown), and a wall portion 30A-B extending from the
channel portion 28A-B. Fach of the channel portions 28A-B
may be used to engage a mounting rail for ease of 1nstalla-
tion of the condensate drain pan 10. The condensate drain
pan 10 further includes at least one drain pan panel 32
extending between the inner perimeter and the outer perim-
cter to form at least one condensate channel 38 configured
to collect water therein. In the illustrated embodiment, the
drain pan panel 32 comprises drain pan panels 32A-D,
including respective panel interior sides 34A-D and panel
exterior sides 36A-D extending between the inner perimeter
and the outer perimeter to form respective condensate chan-
nel 38A-D configured to collect water therein. In at least one
embodiment, a front drain pan panel 32A may extend
between the inner front wall 12 and the at least two outer
front walls 20A_B to form a front condensate channel 38A.
In at least one embodiment, a back drain pan panel 32B may
extend between the nner back wall 14 and the outer back
wall 22 to form a back condensate channel 38B. In at least
one embodiment, a first side drain pan panel 32C may
extend between the inner side wall 16 and the outer side wall
24 to form a first side condensate channel 38C. In at least
one embodiment a second side drain pan panel 32D may
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extend between the inner side wall 18 and the opposing outer
side wall 26 to form a second side condensate channel 38D.

In at least one embodiment, as shown in FIG. 3, the at
least one drain panel 32 extends from a portion of the
channel portion 28 to form a lip 40. For example, the first
side drain panel exterior side 36C and a portion of the
channel portion 28 A may form a first lip 40A, and the second
side drain panel exterior side 36D and a portion of the
channel portion 28B may form a second lip (not shown).

In at least one embodiment, as shown 1n FIG. 4, at least
one tab 42 may extend from the lip 40 to the at least one
drain panel exterior side 36. The at least one tab 42 may be
configured to improve air flow across the condensate drain
pan 10. For example, tab 42 may extend from the first lip
40A to the first side drain panel exterior side 36C, and at
least one tab 42 may extend from the second lip (not shown)
to the second side drain panel exterior side 36D.

FIG. 5 1llustrates a front view of a coil 44 positioned
within the condensate drain pan 10 according to at least one
embodiment. At least one of the at least two outer front walls
20A-B 1includes at least one coil conduit aperture 46A-B
disposed therein and configured to allow a coil conduit (not
shown) to be inserted therethrough. The at least one coil
conduit apertures 46 A-B are configured to allow a suction
conduit and a liquid conduit of an evaporator coil to pass
therethrough to eliminate the need for an additional access
panel to maintain or service the evaporator coil.

The condensate drain pan 10 further includes at least one
drain opening 48 disposed 1n the at least two outer front
walls 20A-B, the at least one drain opening 48 being
operable to drain water from the condensate channels 38 A-D
into a drain line (not shown) coupled to the at least one drain
opening 48. The at least one drain openings 48 may be
configured to drain condensate from a coil whether the coil
1s positioned in a downflow, horizontal left or horizontal
right configuration without the need for a separate drain pan.
For example, the condensate drain pan 10 may include three
drain openings 48A-C. It will be appreciated that any
number of drain openings 48 may be used. In one embodi-
ment, the at least one drain opening 48 includes at least one
drain aperture 50 substantially aligned with the first side
condensate channel 38C. For example, drain opening 48A
may be substantially aligned with the first side condensate
channel 38C to allow water to drain therefrom when a fan
coll assembly 60, later described herein, may be 1 a
horizontal right configuration. In one embodiment, the at
least one drain opeming 48 includes at least one drain
aperture 50 substantially aligned with the second side con-
densate channel 38D. For example, drain opening 488 may
be substantially aligned with the second side condensate
channel 38D to allow water to drain therefrom when the fan
coil assembly 60 may be in a horizontal left configuration.
In one embodiment, the at least one drain opening 48
includes at least one drain aperture 50 substantially aligned
with the front condensate channel 38A. For example, drain
opening 48C may be substantially aligned with the front
condensate channel 38A to allow water to drain therefrom
when the fan coil assembly 60 may be 1n downtlow con-
figuration.

FIG. 6 1llustrates a front view of a fan coil assembly,
generally referenced at 60. The fan coil assembly 60
includes a coil 44 disposed within a casing 62 wherein the
coil 44 may be configured to allow a liquid to flow there-
through. The coil 44 includes at least one coil slab 64 and at
least one coil conduit 66 disposed within and protruding
from the at least one coil slab 64. It will be appreciated that
the at least one coil slab 64 may be configured 1n an “A” or




US 9,664,461 B2

S

a “V” orientation to name a couple of non-limiting
examples. For example, a liquid may be allowed to enter the

coil 44 through a first coil conduit 66 A, flow through the at
least one coil slabs 64A and 64B; then, exit through a second
coil conduit 66B when responding to a demand for condi-
tioming an interior space. The coil 44 may be composed of
copper or aluminum, and arranged 1n a tube and {in con-
figuration, to name just a few non-limiting examples. It will
be appreciated that the coil 44 may include any suitable
number of rows of tubes, for example, two or three to name
two non-limiting examples. The fan coil assembly 60 further
includes the condensate drain pan 10 positioned to receive at
least a portion of condensate from the coil 44. For example,
the at least one coil conduits 66 A and 66B may be mserted
through the at least one coil conduit apertures 46 A-B, an end
of the at least one coil slab 64A may be aligned with the first

side condensate channel 38C, and an end of the at least one
coil slab 64B may be aligned with the second side conden-
sate channel 38D.

In one embodiment, the fan coil assembly 60 further
includes a fan 68, configured to circulate air across the coil
44 disposed within the casing 62. Fan 68 may be a brushless
direct-current powered axial fan, to name just one non-
limiting example. In one embodiment, the fan coil assembly
60 further includes an auxiliary heating assembly 70 oper-
ably coupled to the casing 62. It will be appreciated that the
auxiliary heating assembly 70 may be disposed within the
casing 62. The auxiliary heating assembly 70 may be
configured to provide supplemental heat to an interior space.
For example, the auxiliary heating assembly 70 may be a
nickel chromium conductive wire or a secondary heating
coil configured to allow heater water to flow therethrough to
name a couple of non-limiting examples.

FI1G. 7 illustrates an embodiment of a heating, ventilation,
and air-conditioning (HVAC) system, generally indicated at
72. The HVAC system 72 includes a heat pump 74 operably
coupled to the fan coil assembly 60, wherein the fan coil
assembly 60 includes a condensate drain pan 10 positioned
to receive at least a portion of condensate from the coil 44.
The HVAC system 72 may be configured to provide heating
and cooling within an 1nterior space.

It will be appreciated that the condensate drain pan 10
includes at least two outer front walls 20A-B to aid in
reducing the likelihood of condensation forming on the fan
coil assembly casing 62.

While the invention has been 1llustrated and described in
detail 1n the drawings and foregoing description, the same 1s
to be considered as illustrative and not restrictive in char-
acter, 1t being understood that only certain embodiments
have been shown and described and that all changes and
modifications that come within the spirit of the mnvention are
desired to be protected.

What 1s claimed 1s:

1. A condensate drain pan comprising:

an 1nner front wall, an mnner back wall and opposing inner
side walls defining an mner perimeter;

at least two outer front walls, an outer back wall and
opposing outer side walls defimng an outer perimeter of
the condensate drain pan;

at least one drain pan panel, including a panel interior side
and a panel exterior side, extending between the mnner
perimeter and the outer perimeter to form at least one
condensate channel; and

at least one drain opening disposed in the at least two
outer front walls.
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2. The condensate drain pan of claim 1, wherein each of
the opposing outer side walls comprises a channel portion
and a wall portion extending from the channel portion.

3. The condensate drain pan of claim 2, wherein the at
least one drain panel extends from the channel portion to
form a lip therebetween.

4. The condensate drain pan of claim 3, wherein at least
one tab extends from the lip to the exterior side of the at least
one drain panel.

5. The condensate drain pan of claim 1, wherein the at
least one condensate channel includes a front condensate
channel including a front drain pan panel extending between
the 1nner front wall and the at least two outer front walls.

6. The condensate drain pan of claim 5, wherein the at
least one drain opening comprises at least one drain aperture
substantially aligned with the front condensate channel.

7. The condensate drain pan of claim 1, wherein the at
least one condensate channel includes a back condensate
channel including a back drain pan panel extending between
the 1nner back wall and the outer back wall.

8. The condensate drain pan of claim 1, wherein the at
least one condensate channel includes a first side condensate
channel including a first side drain pan panel extending
between one of the opposing inner side walls and one of the
opposing outer side walls.

9. The condensate drain pan of claim 8, wherein the at
least one condensate channel includes a second side con-
densate channel including a second side drain pan panel
extending between the other opposing mner side wall and
the other opposing outer side wall.

10. The condensate drain pan of claim 8, wherein the at
least one drain opening comprises at least one drain aperture
substantially aligned with the first side condensate channel.

11. The condensate drain pan of claim 9, wherein the at
least one drain opening comprises at least one drain aperture
substantially aligned with the second side condensate chan-
nel.

12. A fan coil assembly comprising:

a casing;

a coil disposed within the casing, wherein the coil com-

prises at least one coil slab, and at least one coil conduit
disposed 1n and protruding from the at least one coil
slab;
a condensate drain pan positioned to receive at least a
portion of condensate from the coil, wherein the con-
densate drain pan comprises
an 1nner front wall, an mner back wall and opposing
inner side walls defining an 1nner perimeter;

at least two outer front walls, an outer back wall and
opposing outer side walls defining an outer perimeter
of the condensate drain pan;

at least one drain pan panel, including a panel mterior
side and a panel exterior side, extending between the
inner perimeter and the outer perimeter to form at
least one condensate channel; and

at least one drain opening disposed 1n the at least two
outer front walls.

13. The fan coi1l assembly of claim 12, further comprising
a fan disposed 1n the casing.

14. The fan coi1l assembly of claim 12, further comprising
an auxiliary heating assembly operably coupled to the
casing.

15. The fan coil assembly of claim 12, wherein each of the
opposing outer side walls comprises a channel portion and
a wall portion extending from the channel portion.
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16. The fan coil assembly of claim 15, wherein the at least
one drain panel extends from the channel portion to form a
lip therebetween.

17. The fan coil assembly of claim 12, wherein the at least
one condensate channel includes a front condensate channel
including a front drain pan panel extending between the
inner front wall and the at least two outer front walls.

18. The fan coil assembly of claim 17, wherein the at least
one drain opening comprises at least one drain aperture
substantially aligned with the front condensate channel.

19. The fan coil assembly of claim 12, wherein the at least
one condensate channel includes a back condensate channel

including a back drain pan panel extending between the
inner back wall and the outer back wall.

20. The fan coil assembly of claim 12, wherein the at least
one condensate channel includes a first side condensate
channel including a first side drain pan panel extending
between one of the opposing inner side walls and one of the
opposing outer side wall.

21. The fan coil assembly of claim 20, wherein the at least
one condensate channel includes a second side condensate
channel including a second side drain pan panel extending
between the other opposing mnner side wall and the other
opposing outer side wall.

22. The fan coil assembly of claim 20, wherein the at least
one drain opening comprises at least one drain aperture
substantially aligned with the first side condensate channel.

23. The fan coil assembly of claim 21, wherein the at least
one drain opening comprises at least one drain aperture
substantially aligned with the second side condensate chan-
nel.

24. The fan coil assembly of claim 16, wherein at least one
tab extends from the lip to the exterior side of the at least one
drain panel.

25. An HVAC system comprising;

a fan coil assembly operably coupled to a heat pump,

wherein the fan coil assembly comprises:
a coil and a fan disposed 1n a casing;
a condensate drain pan positioned to receive at least a
portion of condensate from the coil, wheremn the
condensate drain pan comprises:
an mner front wall, an 1nner back wall and opposing
inner side walls defining an 1nner perimeter;

at least two outer front walls, an outer back wall and
opposing outer side walls defining an outer perim-
cter of the condensate drain pan;

10

15

20

25

30

35

40

8

at least one drain pan panel, including a panel
interior side and a panel exterior side, extending
between the 1mnner perimeter and the outer perim-
eter to form at least one condensate channel; and

at least one drain opening disposed 1n the at least two
outer front walls.

26. The HVAC system of claim 235, wherein each of the
opposing outer side walls comprises a channel portion and
a wall portion extending from the channel portion.

27. The HVAC system of claim 26, wherein the at least
one drain panel extends from the channel portion to form a
lip therebetween.

28. The HVAC system of claim 25, wherein the at least
one condensate channel includes a front condensate channel
including a front drain pan panel extending between the

inner front wall and the at least two outer front walls.

29. The HVAC system of claim 28, wherein the at least
one drain opening comprises at least one drain aperture
substantially aligned with the front condensate channel.

30. The HVAC system of claim 25, wherein the at least
one condensate channel includes a back condensate channel
including a back drain pan panel extending between the
inner back wall and the outer back wall.

31. The HVAC system of claim 25, wherein the at least
one condensate channel includes a first side condensate
channel including a first side drain pan panel extending
between one of the opposing inner side walls and one of the
opposing outer side wall.

32. The HVAC system of claim 31, wherein the at least
one condensate channel includes a second side condensate
channel including a second side drain pan panel extending
between the other opposing mnner side wall and the other
opposing outer side wall.

33. The HVAC system of claim 31, wherein the at least
one drain opening comprises at least one drain aperture
substantially aligned with the first side condensate channel.

34. The HVAC system of claim 32, wherein the at least
one drain opening comprises at least one drain aperture
substantially aligned with the second side condensate chan-
nel.

35. The HVAC system of claim 27, wherein at least one
tab extends from the lip to the exterior side of the at least one
drain panel.
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